Viability of human chondrocytes in an ex vivo model in relation to temperature and cartilage depth.
Chondrocytes in human articular cartilage remain viable post-mortem. It has however not been established yet how the storage temperature affects their survival, which is essential information when post-mortem cartilage is used for toxicologic studies. Our aim was to construct a simple model of explanted knee cartilage and to test the influences of time and temperature on the viability of chondrocytes in the ex vivo conditions. Osteochondral cylinders were procured from the cadaveric femoral condyles. The cylinders were embedded in water-tight rubber tubes, which formed separate chondral and osteal compartments. Tubes were filled with normal saline, without additives, to keep chondrocytes under close-to-normal conditions. The samples were divided into two groups stored at 4 degrees C and 35 degrees C, respectively. Three samples of each of these two groups were analysed at the time of removal, and then three and nine days later. Images of Live-Dead staining were scanned by a confocal laser microscope. Count of viable chondrocytes in four regions, from surface to bone, was obtained using image analysis software. The regression model revealed that the number of viable chondrocytes decreased every day by 19% and that an increase in temperature by 1 degree C decreased their viability by 5.8%. The temperature effect fell by 0.2 percentage points for every 100 microm from the surface to the bone. Herein we demonstrate that chondrocytes remain viable in the ex vivo model of human knee cartilage long enough to be able to serve as a model for toxicologic studies. Their viability is, however, significantly influenced by time and temperature.